M j*>j4 

j±fi6 .iJjliLii jiiai ^L 

LuS - i Q- ^ wd t j.LU->'-d 

2lK» 3jl2L_u j^Llv. £ ^- x ^J3 t^jjJU.1 ^>-^>iJI 4_3_i_Laj ^ L> ♦ ^ ^ j mi-v. Cj^jLjJ ^Jjui.1 4 j3jjJI ^>JlA C.J jLu ^ 1 4 

(_y 3 - 2 till t(JlL<j /g> jt* Atl Cj^jLHI 4_Il_>. 4_3j»*_l Jiitelu-uJLj Atl Jjjjda ^Ijju ciJJj^ dJjLa L^ .((Bj^kLlIi 4 _*_aLv. -jLSVI 

t 3 AA41 Cj 1 j 1 a c. Cj Lu-o jUj <±*^J1 ^lo-j * 4 j m m<I 1 4_*_coVI _i^j_>- 4_3jj2a_s j <>>tl j-^jse-Uj ^a_5e_o]|j <^>41 

<, > m 3 nil £j3|j_ 4 4i3UU ^-La-Ill (^Jl-lU 


Abstract: This paper addresses the scientific methods of preliminary treatment and lifting of a wooden anthropoid coffin 
covered with gesso, Saqqara excavations “ Faculty of Archaeology , Cairo University .” 77ze paper also highlights some 
investigative methods used to determine the actual state of the wooden anthropoid coffin such as visual investigation, 
light optical microscope examination, and X-ray diffraction analysis. The research further puts forth some useful 
recommendations for safety, lifting and preliminary conservation of similar pieces in the excavation sites. 


> jLfcjv |j 4 _j jJL<j />» At! j (JjLsj 

L ^\ jJ I JfLlu ijr ic. J_U^J C-<_sl£j 

4_3jjJa_s Cx_uj 4jj mi-v j I j-ijI jl* 4 to miI^j L*_4 


.(Lapp & niwinski, 2001:281- 284) .j-SJJIj 

3^-&Llll 4 _a_4 L>- jLVI 4- l1 £Lj 4_j_c^l_t_u^ I jlSVI ^ mi 4 IiJj 

1 3j 1 1 ' '■ i j L j^ I 4_jl^ Ll>. 4_lla_L<j < a-uLuJ I 1 ^ c. \ 

{jjA Cjl J M<M < nil JlcLu^J! JjjjdaJI 

4 1? L m c>xjt> (jfs c_x t l2H]| L Cyjj- A<» 4 

l 4j^ <<o 1 1 i ti , °\ J_l 3 ^AA ^ *\Ai 3^.3 <? 1 1 

ij-jLHI t lj J lC. CjI Mflntl ^jilu 

i j 1 4_t_ouol_c.jJI j-u^c. 

.(Tawfik, 1991:403) j.1jj jljuo ^ 


4 mi i) ) I <■ M J ( t j 1 o I 1 L l lu j |J_£^ 

I J-^Tu-uTiJ iLoLc.^V jjuj * *0 ^IaJI 

4-1 ^tSJs < j^jLIU j ->* T » (Hwi— nfr) 

/Y * ♦ o <. Md Ml ^-uu^A ^ ^ *\AA ^LJI 
<(W3d.ms.) 4_U j-iJI 3j. 1 1 ? & <■ ^ tl 

:^Y * * 0 ^J-oejlII) (Hwi-nfr) jJu ^ 3 jj a a 

.(U-^ -.pX')) ,jJL^)(W-U 


-4JU2-4 . ^ 


^4_4JJlUI 4jj, CjIjlIulII (jr l Cx-ajIjII] 

l J t?"l t j Ufi tBLpeJJ C-<_sl^ Jj 

jlu_u ij,] nb cnh ^Uj_UI ^JLL^T Jill 

(jyJt 4_j_ 4^^I C-4-u I I ^ .(AAO :^Y * *V 4 L ♦ tl ^j!) 3Ljj>J I 

Jji (jl£j <^>U L^c-ju! ^yiil cit-ijl jiil jlSLiii jj>- 1 

C-4_ul jli! C.<-mJ . ^ L / tl U Jjj| juu^C. CjLjI Ju L 4 ] 

Jl*J t4-4-iJ_l]| 4 jj. 1,1 3jLdu>JI {jr £ \ AgA !jj_i 4_4 _l2uJ>JI 

jj j-j-c. ^jljL 1 *JI j l ^jLi>JI j£lll] < 3 ^=-*-“ 4_sL-cj 
4_jJL>-I jJI 4 j ( mi-WI Cxjjljlil (jlj J l>- (jr JLc. ^Jjye-t-u 3] < 4 _^_>JlUI 
^JILg jdallUj L^jLk-jJI ( j_<j JU Jl*JI 4_iJs.jL>Jlj 

ii^h 6-° <r3J3 ^LJI iaji.. j 

i 4-LtfuJjJ I 

4_^JTj 4_<jJl3j j2oLL<jj 1 4_j_i LtSU 1 l_3j1_1UI <J2L$j ^Luo_xj 

C_)LU I j 4-4 J_ 1 j ij->- 1 

L^J) <<0 1 J mijJI U jjJI Cx_xj|jHI \3 ^y^lXI 

.ljjjL>JI lijjJI (j-4 

SjijjL?e_<J ^4 j_s I 4 j j Ai^Jl Cx_xjIj1]| 4_c.Lu-o Jiltlu-ul j 

4j jjVlj tC-jl Mi^Vj 3jjA 
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m<\-Auv (n-YVo^) 




pxlj 4JLild ^11 p ' «< ^ * * LXc^* t dI^O^TLs j_Lj Jjjii p-)^-II 4_<X^J ^ •* 1 1 ^ :(Y j J-^L^I 


^j-4 4 JLlU (jjSJLjj tCjj^SE_&j 3jl t? > (I 4 rt to \ A Cjuq2 ij 4I(J JL>J| 

J! 

4 j to j <? 1 1 SjJLdJI 4 <? to < t, I <?Jl tb ^jjiitlu-ul Jux.1 
lL^LxsVI a 1^ a 4 jJL i ^3 e ^ ^- LJJ 4 Sto > a^ ^ <*o a S^SLiXI 

•<j- i '-‘ia>" u* 

< ^ ~<tl J 4JLLaJLt> I £ Jl^J (^j*jVI (. _ a-lSJuJI i^j-£ 4_<_uIj J Juu 
(jjJSj-uj ^JsljJI ^Lti (^j-jVI t h utK , tl ^L^SJL-uV l\ g'tc. 

^LpjVLj ^ M tf Tttl (J 1 J 3jj) <,Q 4 

SJuJl^JI 3jwUlil cJ^LtiuIl^V t^)_u_4 &J, I 7) A 4_j_tl^jl < 3^_t_uJ_4 

^jljjL>Jl tto <?o»j c±l3 JwaVl ^X. Ju-<_ul JlX£ ^jUXI 

^JLx 4JL>-V <— ^ ntotl c-Jj-LaJ! 4_du_ll 


^JOJUSJ 3j-uLi, ( jy j9j^iiJ| ^L>oVLj CjLuX-uJI Ct£i mi^ U£ 
(jy ix! ^ 4juLilll 4jpVl jJt\ ji^JI £y* _iwix ^jx. (W3d.ms.) 

: (jj-jLj (J < ? < <i I ^Jl 

. Lcj J jJ I J, <,Q»tl ^j- 4 ^ M to H L_JjlaJI ( J-A ^Lui LjLxj — ) 

^Ld! <J-«jJlj SjL^-UI (^p-LaJI ^pLauc c j_4 ^jJ>j 4 <nto — Y 

. ^ {jr xLo c__tjlSdl 3jj) ts~>a a j j-1 s — Y 

j I jIL^I t VI ^_uaj| i Lt-uJ I a ( to 1 1 j_jLidl 4_<_uljju ^ 

j-Ls jj)^to CjLjIjlj ^UoVI (Jr+>-A 3^_uLq 

< 3^-<-uJ->C t (_^X. U 4_ -tjlSsJ I 3jj) <rO t? ^ 3 ^J^>L>|J| ^j-^‘4-tl 

4J j jJI Joj) miJ ^JJI ^lj 3j_uLc 4 _j_usjI 


f V' \ V 9^9) -AN lYYoV^-OQ/mltQOMiWlbxsll Y' 
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Ad 



> t 

umatu 




1 3t • & jlJI Juvj 3j -j-C. c n ISLil ditalju — Y 


f lj^jLU ^ t or ttol 

4-4_u ^ L<-uJ I dj. < /« VI 4 ^^ l__U£2_JI J, < ^ ♦ tl ^_jL_ 3_4 4 JSj. 1 1 


^Jlil L((^J^J>* ^J^)) (^J-^>dl {j-A JJUU 

4_5c_uj 4 4_^*j _} ( J£' cJi-c^ILLc JllC. 3Ji3Lj ^jj-uu £j.a ^jLu 
CjIJLlLs ^ ^-ilc. 4_*_3ljJI Jojjuiali 
♦ (^ — *\ :^j3j (jSLcu) SAl />st I 4_j_ulaJl 


Lr^l J-4^1 <j3*djLJ (<J-«jJI) CjIJLlU j_ 3 j — 1 

Lc (J-4-C. -j-C. t^_jj_L>JI 4_La_3j (_ r -Lc.1 

4_Sjj-taj JUjlJI (. 3 3j ^\ 4 ^ J^»*) L?~*~ UJ ^ 

JijJI 4J ( J_4jl_c. ^JLoJ Ij JLC-Lu^j 4_uj_4 

•P T 


— Y^ :Y* ^ * 4^JL-^) 4jjJl>J 1 4_u j^.j_3J I 4JjJlJLj ( jjj, mi » t Ij 

•(“ 

(jr ic. 3jlJL_4j J 3 1 3 -a- < c_a_uLuJI Ajju Ccl^-cu J_3j 

^j) 4? i 3 1 I (2)^® Lt^ - 0 ^ _<_<j ^ * ^j*o i.^> id 

(JL^C. ! 4iiL<C<Jsl J 4 _u_uL_uVI 4 _aL^cj Jjj- 3JI I Jufc 

Lc Ijl&j < ^ jj 3HJI ^ 4C_<ijla_uil 1 <;r. 1 / d ^ 1 1 jLj^LJ 4_d^VI 

L^l (j^ Jl^eJsl IjlA Lst 3 <LJ jjJ! j 4_iL>JLl CjLftjj, Ant) 4 jjj 0 I 
(J? Ju_u 4 j C_sL^j^5j3 j V C_sIjj_3j>JI 


^Jj to i II (1h^ ‘(2)“ 2iJ-JI ^ ^ 1 1 — L*_i 0 

4jL_uI_3_<j > <n 4 CjIj^1*_JL] 4j^L3j^?I CjLjJU_*JI 

^ 2 )-^ 4 ^-t- 4 j Y * * x ^o_ 4 _ 4 j ^ Y * = ^) ! (2 h° * ct^ ^ c.cj l£j 

t ^-t-<J^ * * = ^_C-*-I I 4^-4-4J ^ A * X A * I ijJ I 

.(U 

»1 4jjl5=j>. a2 jJLo I ^JLc < ' m 3 m II jJlc. —A 


2jjJLII ( _ r Loi>J ' Cj^jLHI IjL3jj 4 ^ j Ai-%. ^jAI 

tiJUUI j, <^>r. c__4jl£LII ((^cLo)) JujLl 

) Y * 1 ^ Oj. ljllC. 4 jL 4 -u LtJ j 3^ (_u ^ j ill I 

^_<-4jji,l ciJJii JL^c.! /(^*3 

(JT i]| 4 <Jr njL t ij^l J-pLu ^2 )-c. ( 3 mi^II ^_i 

4 ((^j_u_<j j )) 3 j*_l 3_4 _j 4_p_tio>J I Cx_xj|^3il <_jL^s_l^I J - 4 - 4 - 1 
jllc. I j_£ jU\ 4> j _ a ^2)1 L_4 t ^_ c.L_4 3jj 3 o j 


: ^ 4 ^ ^AY 4 < mi ] ) ) V * U3 jU^J 

(The Venice Charter, 1964, article 15,16) p *Y -) * * 

4 LgI jiii*) 


^L>o^T I jlJI j-xj J-C c-r.ujisJ 1 ♦ Y 

l-JISJI 3jj is* lit, 

3^-^) ((2r4]i) ^ ntotl L_>jiaJI JMUi 3^. j ciJLs — ) 

.(Y^ 

d<_il£j i3j^ Cy* 4 3 1~ 3eJ, I cjI_ 3 _lLs j_£j — Y 

: ^jLj 


♦ (dr^ ^ 1 1 ^L*-^ ^ < n5^) 4 4 ? do 

^JSLcl) (Jj^jJI ^cLlII ^J-^jdl) ^cLj 4 3 do 

♦ ( 0 4 1 4 Y : 







Juu 4_j_LjlaJI ^LlU 4 _i j- 4 -u_L <3 Li^ - 1 * i(0 4 1 ) 


Y\ 
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‘ La k 4_3e_£L> «Ln_uwtil j j ^ £-A j^uJI 4j?eli^ J^LiJ ^ jL3eIL<-aJU ^jjJI :(V ^j9j ^j^LSLtTuJl 



<■ rt Mi^tl (JIjIjIjlij ^jjJI : (^) 



^j^j>JI ^jjJI ;(A) 



t j^I^^jJI^j J^:(U) JSLSJI 


<-3l£j| ; 


»:(1*) JSLUI 

. h jJLJI £-4 SjjLSJsL) cr cL3 


f S' \ Y9*Jq)-Js\ lYYol^-OQ/ml^OMiWlbxsll YV 




■ 





f ujjjUU ^jJuXj JU^V ^ \ or jj tt^n 



^JSLiTu^ <4_i_oljjJI j^jJI ^5-4 4_4JL>- 1 jJ 4_p>jL>JI cjL_ul_Si,l \(\ ^SLloJI 

(Cx^LJI J^C &A 


jJI jL djLjjSLa j j ^ lo : ( ) T) jSLlJI 


((_^a-ijl i-Ls^La 4 _S_lL 3 ud-Ls^L*)) (j\b 4 -^-lLs 


*jij_<_uVI jjJJI <JJL>o 

<jjaj>JI 4 JLlLj 4_*JLjj 4_3jj9_3 ^jj tlj JJ) i n ^ 

. CjjjLjJI 4 jL» U 

c__<_tajj>JI (j_4 4-C.j m^>U ^Jj t<n 11 JLjJI 4_u2_l 3 (JLa-jjl 

.(yy -u 


^<3 1 4 <3 r. Ij SLtijJa ^|jL5tIL “W JL^ 

^|jL5eIu_ul Ju3 j i( jjj]lll 4 3jlo ( JT lc. 4 3 j 4 jJl 4_ta£L>JLl 

£1 mi I ^Jl f- J < 1 1 ^J1 <-^ <V j_u_<3-cLl! I gj 1 4_<_a^L. jJj-4 
^^l L^j_3l_c.lj ^Jj < <h 11 JljJI 4 <^> <4 t 3jlVn ^jj tjJLJl 

.(n -vr :^J JSLA) L*^j_« 

1 4 ^ r. UJ 1 3 Li j^LL (^jJL-jJI t ^jl^nl! 4 _JLx. C.<_ .qj — ) * 

(J j -L e-jp 4 j jltl jlj_U 4 3 j to j (jjapiJl 4 3 jto 4 jj_3j £_<j 
jj£jj 4 u n n ^jjjJ jjJI c-LljJI (VY l_s) JujIIjLlII 

(_J 1 «< ( i (i 1 j 1 3 Lij_3J I ^ I uL&ZLt-u L» 4 j a ( ii ( 1 1 < 3jJl_u L ^ A Y ^ 

<-_) j_L_u VL c_s jjLJI (jyL-coil gj-pJI ( j-c. c-LiSUI 


4_L>Lltl 4 _jj jc-jLJI jj J5L>. L^IjL^lL 

J-lC. ^Ljl I I J_A 4_u_u J j 3 ^ J_d ^J 1 j—LtluJ j J_&j ^ 3 j_ 4 Jjr. 
(JT HI tjLs^l ji jlc. ^JLc jJkL <±x_p>- ^LjLJI (j^jj <^tl 

Cpjl jj LjLj tjj>.LlI,l j <^>» 11 J->*j3 

Julj_«j 4jjLtij 4 jjj?cj^ O^jli 


4j|jj ^3— <-u ) 'A (jr ic. jjJL jj^lo IJlj — V 

4j! 4-Lc. <, 3 1 1 JLlC j jL ^jl^o 

. jjL CJJjLj ^j -4 ^ji*J| 


^jSLl cjjjLII (j _4 t 3 iiil^ U aiU ^jjj jj jlaj —A 

:^jLj L 4_L_>.^Lj 

. jjJJ 4JLLJ1 CjL_lLjJI « ] JjsL 4jI • 
4 jjjJI (j—A lQ ^ tl cjLLjJI <3 J_lL j j — ^.j • 

* Cjjj LI j mi 4 3 

lLjvjJ L£^ 1 ^ 3» <^j 4jjJLXI a 4-Ll Ai a • 


VY 
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(. k tl Juuj L-kASJI ^La-> (J-l3 £yi (. k £uj&. 11 j-^Ua^a : (A A iWj 




ojjLiJI fj^ t_uL>Jlj c_<jL>JLi o^jLuJI ^j_a aj^>JI (— iJj j_Alia_a :(Y * i 



f S' \ Y9*Jq)-Js \ \i 









La 4 a 

A& — 





(Km ^L>oVI Cj^jL 1]| ^iajua 

131 * ^ Lxa ji, I ful«j Cr^" (J^ La 
(J_<^j>JI (J_ 3 j 4 j?e_pj iCj^jLlil 3 C-uL£ 

♦ (4 U.^IJ 4 _sjJLll) 4 _i_a^ £j-a 1 ^jlr. 


_tIuJ>JI £j-A Chilli £-JLU3 3^Lo 


f uj^jLU ^jJuXj ^_<_ 4 jJ 1 JI <JLa^V ^ \ or (Jj tt^n 

4_jlaJtJ £_a 4 ^jJL*JI ^ Jl3t~ mi U 4_<_tu 2J 

♦ lLUji^ . L^- 3 -Ja IS ^_> Lr^- ‘^1 ^jJjlJI 

<-_) J_L_u VL) Cj^jllj! ^j- 4 (jy-l-3-t-uJ I 4 j J_3j J <■ ^_) 

. — YV :^j3j ^JSLcu j ^jJL*JI £_ui,l 4 < n £i\ 

^_u2j| 4_3_i_Laj ^ t*> ♦ 1 1 c-3_tiiSUI Juu — ^ ^ 

: cr^ L« 




4 rt j loi jlj-tlaVI ^ JX. J^-lS jUJI^ (. rtjl^>n!l ^4 4 pf.Lj SLtiuj.3 ^1 J_3eIL_uL) (JLajJLJ ^^eJjJuJI t^Yi i YY^ ^j^L^-iTuJI 




^j! Cx-p» 1 L^J-iLc-jj (^j-t-g-ii I Juil 4 <>n4 i rtjton :(YA) Ss-Lt^V ^-u-^-lTuJ I (j-aSotJ j^LL>Jl ^Tj- 4 ^1 JiieIL<_u! :(Y0) ^JSLtloJI 

c_<-lTuj>J 1 1 C. 1 < ts) SjLa ^luJI O -4 jj ^ ' 11 ^ 



4_)ljJ,l (VY i_i) JujJIjLJI SjLij 43jJJU jlji.1 4 _S_lLsj 4_2_lLd 4jjJjjj <4_<i^.L(JI SLij-jaJI ^ I lXs^llm L> ^jJuJI (. 4 j 1 o c. :(YA <YV) (j^iS^LaJI 

4 j<? < n*itl < )^. L u Li ^ A Y ^ J_t ^3 4 -u-u -b 



YO 


f Y* \ Y 9 x 1 ^ 3 -is \ ^YYoV^-OQ/jbl^OMiWlbxsll 




VI dal CITrW 4_daju £-6 ?.jc>Jl ^ J^elL-oil 4 t <i £l\ <_) jJLouVL) < oxtail (j_4 ^Irt t lit! <tjo>JI <_Jl_ou£Lj| ^LlSjloul :^T * i T^) ^M^tTajl 

l ^jk M ^pjl 



(^jJL*J 1 £.jo>JI £_lLU 4 1 Ii£l\ CJjJL-uVL) O^jLUJI £jjH ^yl tf ( 111! £.jo>JI 4-JJ-dJJ l rtjt^n t(Y Y iT^ (jMSLjaJI 


t^ju-U — )¥ 

4_3 _lL (j-4 4 3 j» <.MIj 4 _cuL$JI £.|jp.VI 4 u>JLjuj • 

Ju^JljLJI 3jLc (j-d <. — ^L_>iJ I (_ < ji^HI 

ciJJjij ‘(^^) 4 it (i n 4 jIjJ,I (VY eu) 

♦ 3 Lco^_3J j ^ I lAsz-luu L> 4 j 3 1 in t j < ij i uu Lj 

sdjpd 4 _jj 1 ^cjI £yi J^LllIj 4 _jJ jVI 4pJludl Juu • 

^jl£L<j J, i^j-£ I jlj i L^JL3jj 

>4 Cr^l O^' Cr^J ‘CT il '- a t^>7> *) \ y >.,4 

C-4-t-tTu ^jl <if.V 4 _jJj VI CjUaluu-uVI 4_3 j-C (jjajJI 

3 jLc.Ij <^ 3 iVI (jjJ-c- ciLclijj (jP-ll '>JI cj! 3 jlo 

^3 i 4 1 , ^ 3 / 1 1 ( j LtfiLv V I £_L_3 J) >^> i j 4 j i jJLl I j IjJl I cx-j-t-u 

: LSLju V I j L-3_tiuSUI Cj^jLlII ^1 Ur. (j-uoGj ^ Ju 

.(i* -rv 

^JLojJI CjL 3 _lU ^ ( mi 3 k] I C^LUI 4 1 Ur Jlju • 


JUJ {J ^ <JjL« JSLGj £_U3J ^ ( mi3k]| Cj^jLjJl • 

^jJjJlII <?1_U>uV 1 ( jr -S CjJ_jl_jJl (J-ulj CoULjUSJ CJ_l>. 

•(n -rr jslg) ^ ^jgi *ujvi ^ 

:^3VI ^ <>nl 43iL>. ( __3_p j3 j Cj^jLjJI 4JjIuuj Juu — ^ Y 

t4_sL>. 4iU Cj^jIHI I 4I4 ^J-Lua-U t_ < MI'>JI 3 jL<j • 
Lc t4^L>JI ^JLcjJI 4JLj^U 3ju_3J LfcJjp.jJ 4u?e_pj 

j^.LlLl.J I u > V I 3 jU l<-u L<- u V I ^^-45^-^»l 

.(Cellulose and Lignin) 

4-col mi^ II 4_L.Lto.u>J I ^.Ij-p-VI (jdaju 4 JLv cJLusj • 

^ 4_^lp- 4 jju 4Jj^U CjIjGA] ^^diJI 4pt_pj (j 3 mhII j 
cdjUr. JlIc. 4_uoL>. 4_Lj1uu3 ^ U"j Lc 

4ujJLXI 4_LjL>JI ^papJI CjI_3_lU jAaj ^JLc^GjI • 

.Cj^jLjJI U^ ( j_ ) o (. U , <,jVI ^.Jc>J| 4-u^Liw 
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LA 4 A 

A& — 



oj[jLuj i 


^ jILjj Lo- jJ V I «all 1 1 <, | cQju j 

£-a 4-LpaGj ^ o » tl J^J! £_3 j 4 j 1 3 f . ^-Lc. 

ji 

4_c^ L>* Cj LjJ 1 ^y 3 £ (3“^ ' ^C-La^o j LiJj ‘ la^v jJ 

.(1 Y — 1 ^ :^J9j (J^Gxj) jGJI 4Jila_Lc JllC. 


f ^llojv uj^jLU ^jJUXj ^_<_4jJlJI JL^cV ^ t or Ji-j_t_LaJ 

CxJlSj ciJJjJ (JSLtliJ ^Jiwlju La U<rv Ju3 

JjJtJj iSj-^ 1*-^ Jfc^ (J^ '~n <J-4jJI CjLS-lLs 

(^jlbeJ (jl 4 j mi-v tCj^jLljl J-jvI.3 (jJ* J-4jJI 

4-j-lA jJI jjGfcJI :<J ILa tSj-Ju-o 4 jjJ I £_La3 

*LcJlL_J ^_) i^y H 4_a^?=-a^>» jj^lo 4 jI Jlj £_a • 



J ^ L ) ( Jjl _4 Jg-Juj 4 _*_ tl 3 JJ (. <1 lill ^ 11 Lll^jlUJI 2 JLv :( Y 1 i <_! l I YO ) I 



*j j a 3j^-“ £>^*-*-1! GlAjSJL! Cj^jLuJI aLLa-C. £_uij (-JjJL-uVI :(YA <YV) jMSLt.tJI 


YV 
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JllI, I I (J Li£Ja_u V I Cj L lJ I £. LLaJtJ 4_j ^£LX I g . ( VI : ( 1 1 u 1 ‘I 1 V ^ ^SLluJ I 


^u-4juJ I t Cl<_?e— lJ ' £j-ju3J-A CjjuLjJI (j-C. 

3j_coLu3 (JjVI Cj^jLjJI J_<L_u! jJL t^jlj Cj^jlj JjJVJ 
1 Jl_s jus j . cjL^Lu^I jJs I j 4 < ii a') JSLtiJLj 
Cj^jLlii 1 ^ mi <? i 4 _xjJuJ,I ! Cj 1 j 1 o r. 

.(1<\ -io :JSLoJI) 

<J_oulo ^Jl 1 7) y jj m | j >JI y3 ^jLi]| y ^- ( mi^ tl juu — ^ o 


4jJLs ^_) ^4 ul3jj Cj^jLUI |<i mi^> J_ol£^ cT^Lj CjI jl of. Juu • 
^Su^ T l U tjuLL>JI £j3j_0-> (J-OUU3 (^1 

JU^I £ Juj tjuVLs 4 Uj^vJLl 4 _u_uJI cJsjijJaJI 

— L_J tllV :^oj9j (jSLiu) LjJ J J 1 ^jlr. cJajluui.1 ^Jj^r ( n~t| j 

•(“ 

(. mi^II Cj 1 j 1 o c. y* ol iVI Juu t^uLUl t h mK tl — ) 1 


f S' \ Y9*Jq)-Js\ lYYol^-OQ/ml^OMiWlbxsll YA 



Adumatu 




f uj^jLU JLg^V ^ \ or tt*n 


.(o> :JSL£JI) 

tV 

CjI h mi"i^ a ^JLc jjIulII JulC. 4j>J jj (jl ^£Lxj 4 K mi a <Jj| 

tiJLljJ ijj-LsaU i^ys^Ju , J jl (jj-3 L^>* I I 4 j 1 a f . 4 -llJIl>- 

t4jp^fl CjI 3 iiil^ U 4 jj_3j ^Jl c-od jJI ^j-4 


<. jnkntl Cj 1 j 1 o c. (j-4 aL^jjVI JL*jj t£j9j_U ^_j_ajI<JI 
C-c j - tT u 4 j I o r. i 4 a r. LlI I SLcuj-aJI ^1 J_3tIu_uLs ^jJuil 

4_sLl£ 3^M jLua-A 4_^l_uo] £)_a JL_)V (jL£ ^jJUl -ilj— II 
^|jL5tIu_ul t C_s I j 4 3 j 4 jJI 4 _xj>JI CjLuKJLj 

^LujVI 4_s|jJ,l jJI S^La 

(Spray method) ^jJI 4 _ 3 jjiaj (*/Y) 4 _u^ 1 j 



i—jJuJ I j <A 4 _uL^jJI :(0 * ) jSLlJI 


^jJ! JuuO^LUI *Lki: :(£*\) JSL 2 JI 


Y<\ 


f V' \ Y 9 x 1 ^ 3 -is \ ^YYolpu^-OQ/jbl^OMiWbxsll 




J^j^l (jjlll *aL9jjJI 3cU! 

. 1 ^jlf. Jj j to I, I (j,o ^>JI 4 3 (to £_a 4_<_ujL>iJ ^_Ua_j| 

a? 

4 3 (to ^£i dJU-TJI (3j>^ jLlIcI L>^-^ <-LL1j^ 

I * 

J_J-LU^J j j m \ Cr^“ L_a tjjL^s. 4-Lla 

4 3 (to ( jr lc. £Jm 3 n l_jjJL_u! t^jjJLtl 

L^j|j_3^j Cj 1 3 j to ^rQ* j t 3l~ t to^jJ dLtj£ 

. ( o Y 4 o ^ t ^JSLtHi ) 4_ t £L ( j l£LJL I Lfc 13.43 1 i (i U-J 

3-A^>*VI ji^ltl CjLLlC. CuLiuQj>- i a lj^>J I 4_j jlXI 3cUI 
<<- O H3 4 rtto < A £yA 4 to 4 Lt-uLt-l, I d)Ll_mJI £yA 

:^Lj La^ ^^00-311 4_5t_pj c_<_sl£j 

J-A^Vl (jj-l-tl (J1 t < Ort j| ^j-uljJI 4_3la_LA CjLLiC. j, ^ laj 
cjLlj_*JI (j.tKc. ijr ic. 4 3 (to ^j-c. JSLtiuj 

1 ( ,.U-> 3. $ to j4 < «o t I 4 £1 to ( A ^yA CT » ♦ a ^lill 

333*4 cliij^ t^j»o *>JI 4 3 j to j 1^)1 <,o~ tl 3 

j J <,o tl 4 3 to < a 3-A^VI 33 JJI 4-LlC. ^4 llLa-(-<jJ j 

.(01 cOY 

4_j I I 33 —! ^_4 ( to 3 ^-Ju-lU 4_j jJLt, I 3cL_ll 

ciJl < A> (j! V] t^j.o '>JI 4 3 (to £_a <J^IjlILa 
3 I Jul4 4 JT la T la 4 3 (to <_3JbJI 3 -&I to a 

c-tjlj-toJI ^< 0 » j ( jr lc. 4 1 ^jIjjSLa 

.(0 0 :^4j J£d) 

33 JJI 4-Lic * to 0 * 3 ] 4 aIoj_<-uJI 4_jjIXI 3cUI 
4 t? (to £_A 4 £L<-oLa3-A L^jI u to J ( n ) iCi-A-t-n Cl) I C 
. ( o *\ t ^JSLc i ) ^ < «o I 3 JSLCuj ^<o ^>iJ I 


.( ^ “IA :^V * ♦ Y oi-^ u- 4 

4iU (_ r lc. 4_la^L>J,l c__<j?ej 4^L>JI c_)l mi-%.V| *^t ^> a 

^L>J] ^ Jlc. j 4jLl*JI ^a tjju?e_) ^ ^luj t<-^L3j>JI 

g> A.^tl c_)l mi ^ VI 4jj_3j £_a i 4_jj-3 I 4_*_La_3JI ^-La-t-uJ l_3Jj 

43j1o»3j ‘(* // *^) dhfj-t ^ c_)l jJsl (VY Ju^tljLJL) 

c. f Ai^Jl 4_j_u ^JLc. (to» <>>t) Jjl 3" \ j c-uJlU (J Jl*_a <tl_Laj^/ 

c. > mi3»J) aIjaJI j-Laj La l^L3^s. aLu! 

4_J jV I I j tf,t I (3>^ 

^J-A Jujj, 4_jJ jVI ^aj_5C_3il ^A-J 

d<-A J l3^Tl(-uI j] t4_<_uljjJI j_a V I ^j-C. ^AjMJ! CjLajJLlXI 

Light Optical I jl>J-u/Ij ^>^> >. 3,1 1 . ^ .f 

(Microscope (LOM 

^Iji! 4 3 j to ^ ^ .T 

4_3_i_La (33^ 3 _ij^>.j_A 4 _jjJLa _}! j_a ^_)j I Ju J_>o ^-) 
(jjJL) 4 j jJLa J I j_a t a Ij_a->- 4j jIa J I j_a t a LSjj 4_j jJLa J I j_a (jr ^j 
‘ laj>. jJ . a 1 0 4_j jJLa cl j_a 3 a( 3 y 3 A^aJ c_) j_Cu_a ^Ca_u I )) I 

4_j 3 UI djll 1 ^jlj ^AJ i La I J_rtlu_u I 3 ^! aL^jjJI 4j 3 IU cljJLl ! 

La I C-3t T ( - t_u I 1 ^ 1 4 13 4 3j^tTu-(J I (J 13 -L 4jjils I C l^-t I ^aj t a l^-A->tl I 
cljll cJlA (J-a Sj-Ju-o CIjLlj^l C.<jla^ > » . aIcj-^JI 4j j-UI cl ji,l 
to 4 ^JSLtlu ^JLi 03^"^ C1 )j, ^^3 4 to 4 L<-ij-Js I 4_*_)3 V I 4 J 3 U I 

.^^.otl j^=-U cic^o l^<oo-3t ^(Cross Section) 

:^jLj La^ 3tl 4_at_pj d-sl^j 




4 _S_lLs ( h :(0 Y) ^JSllaJI 


4 rt i loj 4 _S_lLs (j_u.iL>>-! :^0 ) ^ (JdllJ I 


f YO Y9*jq)-Js\ lYYoVpu^-OQ/mltQOMiWlbxsll 








f ^jJuXj JU^V ^ t or tt^n 



4_LutJI 4 _S_lLsj j-<jjvVI 4_S_lLs ^_u_)L>o :(0 1 ) I 

jjLuail (j_4 3jjJ>*LU 



^jLajJI j^UI ^1 L^jjJ CjL>-L_ujVI £yz 4JLjj9j 4_S_lLd :(0A) I 

0*X ^jU]| 

Ji 

tS_i^jsE_ll (^/l*JLj V 4 °Q Jj) t? mi ^Jl 3 j n mi tl 

3 j t? miJ 4 Cj LujlJ I 3^-tIalu-<a 

. S_3 jj 3 eJJ (^_*JLj 

^Jl L^j jJ ^J_j_<3_s CjL>*L_ujVI 4 JLl 3 j 4 _S_lLs • 

CjLLulJI J£ 3j> mh < a t^jLlII i^La jJI <jjJJI 



^saj>Jl 4 _S_lLsj VI 4 _S_lLd <j-u (J1 'I 4_uli :(0V) ^Ji^LaJI 

(j_uljJI 4 ^ U ( a ^yz 4_LutJI 



cLjJLuJI (_^2j>JI 4_S_tls £-A 4_L>- 1 JiILa 'j^j^VI ^j-jj-lTiJI 4 _S_lLs :(00^ ^SLloJI 



0 *X c-iLj^VI 4_Lui 3 j_o^ 3 :(0V) ^Ji^LaJI 


^j_A _3 Jl_C ^_U ^>0 : LJ L-LiJLJV V I LjLcLC T ♦ ^ ♦V 

1 ^ 4j3j_oILo ^LaI (j-'S Cj^jLjJI <_ < mi'v CjLLic. 

:^jVI Caj>o 

<-^LL>JI 4JL>J 4j?=_pj i ^_U3 1^ JSLtTuJ (- ( mi ^>|J I [jjrtnil * 

0 Jufc ( Ju9j 1 4Jbj_Ls SjILdJ L^i ^ys^yu ^ jr l]| 


i\ 
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^JLc. l_3j^lLU 4 j m mi! I 4_*_2iVI 4_3jj2o ^JiitIu_uJ 

Crystalline) ^pJI olli 4 j^Vl 3 _>Lj cjL ^ ^a 

^(Material) (Ciliberto, & Spoto, 1996: 55-76 

4 o t<~») 4 \ mij 4 j m mi II 4_*_2j VI J}U* ^a (J^ j - U ^ T iJ ' J 

JJUelil ^ ^ (Finger-Print Technique) j_u-oV I 

jj-P* c^jiitIL<_ul j * (Saleh, 2003: 78) 4 3 h 1, 1 j_lc. 

4_j jJJsl -ilj-il d)Lj^£wC ^JLc. L_Sj-*lUI 4 J M mi II 4_*_tiVl 

*3j mm tl jjJj Vlj 4 jj) <^»tl j-lc 



V * X (3-jj) t^iC. J-4J I (j jJs) 4_ptla_<_u oLu_uj-J : ("l * ) (JiK-LoJI 

♦ (j^U^VI (^yut. J ^aj>JI 4_3 _lLs ^jljJiS ♦ ) 

^_La_<_o 42 Ll^^LL<j lQ 3s_^aJ I CjllLail (j-a <tljp*I * Y 

* Cj^jLjJI 

* L^iju^j 4_j jJLl 1 ^ I j_l I p h> ♦ ^ 4_CL LoiA . V 

» 4 . < hioUl ^j-A 4-C.j M^>U (^j^ujil JuJI 4 <^> (4 ^J1 <,0 3 il ♦ 1 

: ^ Lj ciJJj jj , ih ?1 

Cj^jIHI g.1 lor. ( jr lc. ^jsIjJI ^jCj^JI 4_i_^ <J_3 j • 

4(J-i2L>iJI 4 3j to J 4 . t AlOsJI 3_}L_43 (jjJ-C- ito » <>>tl ^-11 
CjJlv! I_4 4 4 3 h ~*-A 4_j jJLa _}| j_c (j- 4 4 JUj>o L_c j 
jijjvj ^yJI 4^Luol 4 L&j^3 ^jLt-uJI t 3 hi II to 
(JSLtliJ 4^1S2 c^Ij jj*j 3t-^ai I 4diLL3JI ^a £.|jp*I ^yzsu 
♦ jijJUl (_yapUI 4 3 jlo £.43 j-coLuj 

<_ < hio-JI 4_4sL>. 1 ^jlr. CjJlvj (JT lII 4L_31_3 j>UI <UL>. • 

4JL>JI « to > I (_j to *") tCj^jlllil 1 ^ < 43 i i/o l, I 

£)ljjVI 4JLvj-43j 4^>3jUI ^ J- 4 er^ 4_4jL*il 

o^jLUI O^J (JLojJI) 2>^j2I 4u-x j (j^_s 


^Jl_u£3 

.( 0 A 4 OV :^j J^-) 

4_pe-La_<-uJ I L^LJMi c_3_t^2jj 4-tful_cu-& • 

.(0^ ^JSLtTu) c_ J 1 mi-twVI CjLciC. 

^lj_43 J 4 4 _sj25! Jl^) 4 jo- to 1 <1 oLuijj • 

♦(^ 4 :^j J^)(4 j 9 ^l 

X-Ray) :2LjJu_aJ! 4-si-^iVI ^ I ^l>uTllu Lj T .T 

(Diffraction XRD 



0 *X 4 j-a- ti < nil L_£)Lj}U <. h 1 ^ 1 7>~j 4-tll mi ^ : ( 0 ^\ ) ^JSLtlJj 


S^UI l_«! *(^a_^>JI 4 3 \ to CjLjj^Lcjj t-jj mi 43 

3] 4 <4-La_a 1 1 n~ A CjLliC. 1 ^ ( 43 j^l JuLJ La ^|jlJ_t_a]| 4_j J-UJ 

4-LiC. * ^saj>JI 4 3 j to j I JL^>* (Jju^jIa j 4-LlliJo 4_u_u_Ls Jl>. j 
Cm 1 nU£2l isr 3 L^jLj j^- 43 JlUluj ^l^jjJI 4jjjJUsl 3^UI 
3^m 4_Lic. l_43 T i^j 1 ^ 0 1 1 

4-LiC. ♦ q- ( ± j j > J lj C- 4 -UL 3 II ^a ^Ij-43^k]I 4_jjlll 

C-cJjuAj ^ iVlj ^.u-u^J I (j-* 3 3 j .-2 jl .lU 4_j jli I 3_>U1 

4_Lic. L 43 T .j^jIjSUIj c-<-u Uj^tlj 

4jjSUI 4 to hi *J3 jIjSUIj Cm < M U£UI 

^y to * J (J_u_jL^Il 43 ^j SL cu 4_3 JL<_<j 4_JjlXI ^lj- 4 -U 

4l5c_lLs ( ) ) ^uuajjj *(jia_AjVI ^aj>JI 4 3 jto 

^IjJLl ^ J£J 4 j m 1 nil 4_*_2 iVI 4_3jj-taj J- Lb e T UI 

*^aL>UI 4 3 1 to j 4_j jJJsl 


_ Cud I *LlL£ LLa ♦ t 

cjjjLUI {j)-A 4 3 2r,< Is I ^ jl*JI ^l>UI 4JjL*_ 43 JVU>* (j^ 3 

4 3 h II j,a 1 to 43 ^y 3 ^Jlc. ^ <>>3l (^j-oljJI 4 3 to 1 43 ) 
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Ad 




•> 

uma 





f JLg^V ^ \ or tFn 

4-cJLlloJ t AjlluVI q (~\ *>i rt t j 4 ^-caJ :(A) J[^JL>» 




L^-tic- <— Sj-tlXI 
OjlSJI j_4jJI (jJjtlJ 


4_Lutil 


t* 


& 



' oA3-o 


‘ 13 * -o 


r\\~) ' 


ou-u 


CaCo3 


Si02 


CuC03-Cu (OH)2 


CaCuSi4O10 


C<-U-g]l^ 


4-jjlil 3_}Ltl 4_Uc. 









on-ir 


Fe203 


L-Ul <j \ & 


4-jjlll 3_}Lll 4_Uc. 


‘13-3 


CaS04.2H20 



‘13-3 


CaS04.2H20 


4_j olil 3_}L1I 4j_uT. 


* YT3-3 


CaS04 




on-)x 


Fe203 


L-ul <j \ & 


* 13 *-o 


Si02 


>b'j£ 



♦ 0A3-0 


CaCo3 


Cj_u_uJI^ 


4_LiC. 


‘13-3 


CaS04.2H20 


* 13 *-o 


Si02 


>b'j£ 


*Y 
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i I 4 JJ Jo-^ ^u-g-iTaj I 4_*_cu 1 \ 4 £) mhS I> I r> 1 1 

^aJ ^jaij ij-uaiGai JSLtaiJ 4jJoJI 4j|jiojJJ ciJJ j£j 
4 3 <G Cx- lu j 3jl_C.I tjaai JLlII ^aaijaJI CjUIjo-I 
da>- i4l<.o3<ll c_jGao-V1 J) <«olj <4_jjll1 jljJJ 
oLLlG C-t- uT a t4_jjL^JI 4jjJL11 jlj-ll CjLLlG C-t- uT a 
cllij^ a- < mi3>sJ1 mi ( JT lc. 4l<<o3 <11 4_uli (jooJI 
L-jl MAVl £_La3 TV Ac JG^uJI 3jlai ^1 jJtaaa<1 

. laj Jo- 4l <<o3 <llj Bj^jJLuaJl 

^JL-dl ^_j_4j_lJI CjLJU-C q—a a\ 4 a ^Vl J_*_j 
/ 4jj 3 *>-11 J_$_jLai (jr . II A tl ^j\_jj_jLlI1 J_3_j 

3jlai ^ 1 jLst-Laaj G) 1 *> ^a ^ 1 1 x jGLioJl £_j9j_4 

^ 4j 1 lUl (Dichloroxylenol) J 1 jJ 1 
JJZj <j1jj-JI 4_3j^-Laj (/Y) 4 -u-u -L> ^JLujVI JjjstSJI 
4_>laoVI 4_ul£GiV GjLoj 3jL_ 1I ^1 Jiita_<_al 

^.Lc Ju_<_ul O Ij-^ao-J 1 j 4_3aj3Jij1 4_o-<Jl CjGjGJG 

. l^bLu-^J 1-jGaO- VI ^VLc fj. y£ (j\ < ^ ^ ’>■''> t 1 Jo- 1 

4_ijll1 jl J— 11 Cjlim 3ll CjljUr. J>Lo- i^yjA 
4aijj_Gj ^|jGtaaa<G u^t'fr 3ll 4_3jj-LaJ 

t^jVl JjL^jaJl I 4 J M Mill 2buiV! J ^ao- 

< >Tm$ < 3 jLO- 4 _ 3 jjJoj 43.J6? 0 ^ db)^' u^' “ 

L^L^lilj ^jjinJ! 4 3 jlo ^j-ujIoo J>U- {j-a 1 jjt 

tCojjjjVl (jjJJI 1 JaS> (jjSujj i^joo-JI 4 3jhn 
♦ CtaaaJGLil ^jJl 4^Lco| L iSj <<0 1^ (JjjVI J 

(>Ti3to <<p Ur-^ J 6 j-4-^Vl (J>^-^ — 

J1 <^3 <V1 L^_lS j ^ Ujj (^IjJl 4aiiaaai) ^yuL3ill3c_4 
J-<jO-V1 (J-uSLc, 4^)0_0*J1 4 3^ (j_C 

j-u-u-oj ‘ ( j t <^aJ 1 4_3la_us^ jjo-L_ll 

^1 lAH]( J^l^ ^1 ^Lail mjj 

JlIc . v j 3 m 1 1 4_u_jj l-^^Lo- 1 jl / 4 3 1> ', a ^ L$J 
(jJLal) (jl ^ 1^1 iCll^jLlil ^_l<o 

4_jjlll L-SjliwjJl Jj3 nj ^1^ (jl-^ (j- 4 

Ji^_o- 4_3 jjJs 2J (JjJLrtjJl J}L>- 4_3 _lLs 

(j-xs (jj&j j-<^Vl ^jjJJl I CJ_p 4 _ i _L l ( - , - l 1 1 4_*_jjVl 
. ^j_u_i_><J ciLjuJoJl J^l 

4_lo-lju ^-^>^311 J>U. ( j r a> ^ < ojj 3j_tIu_J1 — 


4_j jJLl 1 J lj_l 1 4-3-lLs L ^ic. ^_jj G 4_a_ 0 m ^ J 

. c 3 j » < 3"> (jyJjJ tkj ( <i J ^ 1 JLTta-t-u 1 (JL>* 4_<-oL>.j 

4 ^^-t-IJLjJ 1 J_l! 1 i & a 1 <^> 1 1 1 <3*> 1 1 ciJU j J i ,< & \ U£ 

JljJI 4 <^>j4 J^U 4 -j-lmjj>J 1 j>_u1jj>J 1 C_s Jo- j CJ_o- 
L_S LloJ l ^ 4_Ju 1 <^1^1 1 £j-A 4 J lo- Cj^j LjJ 1 ^<U-tO- 

-(Sease, 1984: 47) 

4_3j L t-uJ 1 ^ 3 1 1 11 ^-^1 l^i a 4_u_uj ^Lo-j( ^y£L^_> 
Environmental) 4 _ximi 4 _ 4 ju-oil Cr <j_^uj U ^1 
j^Vl (j \ j ^jlj-jVl mio- I 4 J j <^> 3jj ^ (Shock 
U *(^joJl $:ljm^ cr^i 

(j! 4_<olo- a_ < <^1-^11 4_olo- ciJjJL_u j-j1jj 4-lC. ^a-u 
j3Q]l 3juJuIi 4-jj^ SL i-uj^o r j ^ 1 1 J 1^-11 c-jLt flo - VI 

:^Y* * 1 4_JLJ 1 (J _to^) < ^1 3 ^.tlj 4 _jj_Lsj-J 1 mioe_j 

.(Watkinson, 1987: 68 MTV 

<J_«I J-*J1 ^Jl 4_3 jL_uJ 1 ( 3 Mil jaiillkA ^k>*jl c)^-^ 

^_iC. ^.llao-1 ^-3-y cJi ^l-<-^l Gj^JlI! 

-^JlJlI ^-jai jaJ \j c 3 MX 11 Cj 1 j I <j r. ^l_u I 3 Jl^jl L c 

3 ^ I joe-Lt-u G jlJ I t rtjlo < <1 1 < s^JLu I ^j_s I 

j| ji,l 4 3 J Gm jlja-oVl ^JlC. (jJ-C- £-A i4aiX.G 

^ J! 

LI (^L d ^- i SLJI c 3jl^ rdl l_>jJL_u 1 lX*-Cll.u 1 jl^j <4_j jJLII 

a J.31 (jai ,L1I 4 jJocj m 
(m : r Y-Y ,^)c T mGJIj L> ooJl i 


4JijJUI jlj-ll 4 3jlo (JT lc. ( 3l" 


L-jlmil (VY L_j) JUjJljLJl JjJGeai ^1 
^ I Joe-Lt-u G 4 j 3 mi 1 1 1 4_3jj_Gj t ( /+ Y ) 4-Lt-uJj 1 

cjGHI Jj3^r"l 4_j jJLH jIj-11 4_3_lG c.<- L . t ! u J <3Gi.j_3JI 
JlIc. 4_j jJLH jl J— II 4_3 _lG j <^1 G" miU Jju3 

C.<- u! lJ 1 4 j I a C. CLu^a Jj3j (jai jGaJlj 

JSGl) (_ r ic. 4 jj_3JsI 3jG 1! L^m J-lGj tjo-ljaa (jr lc. 

m J l^J! J 3 ^taj Ca_oeJ i^jO-V! jJj 3 Jo-1 J Cj[ 3 <U 

mi J^ *(^^ :Y**0 t Gto- ) 4j^3ai I 4 j I <i r. ^y 3 
4aj_3aJ 1 ^ i u . 3 < 4 j < 3~dGj ^ > ,.33 J jIoJ, I ^Joeaaajl 

♦ ^jlaiLi L^jlSj ^ A^Jl C_jGaO-Vl 

jajJ (jiSLII i ( j r clai 3jjaa2_3_4 ja^xj 

V CJ-pcJ ;4 _jJjVI CjLsGu_uVI 4^j-C. (j^jJl 
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^jLu ^ 1 C. 4_j_J jVI CjL^L*— t-oVI 4_LaJv ^.Llj j! 

. 4_jJj^ 1 4_u1 Juij (j-ajdt_3JI 


• V 


j_u_o_3j (jylc. 4 Lb j*-J^I ^j-4jJ 4 U'v. J 4^3 * »n (jl l-oej . 1 
.jd}U 4 _L(-u Lu V I 1 JJUeJ! B^IjjSj 

4_3j_*_4 l_j cszj c n ^ ~X 1 1 ^±ul>J I CjjjLlII ^j_4 jJ <j-£3 . 0 
^Jsr"i i u. XI i c. ■(_< alJkJ I £j_j j aiU Jl_j J_>ij j (. n-u-t^ajj 
♦ 4 <<o <<o3r3l,l e_3JI <J^L>. j_4 idijjLijl 4x.Lt.id> 

£-jj_dJI (J-p3 4 _ajJLl1,I 4jj) 33 t 1 Cj 1 j 1 4 f . ^Lqdj ^JLc JL^LjJI . 

* 1 CIj 1 j \ 4 f 
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